Long-chain polyunsaturated fatty acid levels in formulae influence deposition of docosahexaenoic acid and arachidonic acid in brain and red blood cells of artificially reared neonatal rats.
We studied the effects of dietary long-chain polyunsaturated fatty acids (PUFA) on the fatty acid composition of the brain and red blood cells in gastrostomized rat pups reared artificially from postnatal Days 5-18. These pups were fed rat milk substitutes in which the fat comprised 10% linoleic acid and 1% alpha-linolenic acid and, using a 3 x 3 factorial design, one of three levels of both arachidonic acid (AA) and docosahexaenoic acid (DHA) supplied as single cell microbial oils (0.0, 0.4 and 2.4% fatty acids). A tenth group was reared by nursing dams. The fatty acid composition of the phosphatidylethanolamine (PE) and phosphatidylserine/phosphatidylinositol (PS/PI) phospholipids in the brain and red blood cells on Day 18 reflected the dietary composition in that pups receiving long-chain supplementation of each had higher levels of the supplemented PUFA, but lower levels of the other, relative to unsupplemented groups. In contrast to these results, there were few changes in the brain in phosphatidylcholine (PC) phospholipids whereas, in the red blood cells, changes in PC were similar to those in PE and PS/PI. Regression analyses showed that DHA levels in the brain correlated more closely with those of the red blood cells than did AA levels. The results of this study indicate that, although supplementation of formula with AA or DHA during the period of rapid brain development in rats increases deposition of the long-chain PUFA in the developing tissues, each also affects the levels of the other.